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Sequence Family Search of Proteins (/sqsQ)) 

In the sequence family search, each amino acid in the query has to match either the exact 
amino acid or a family member equivalent, as shown in the Family Equivalence Table 
below. The Family Equivalence Table is applied only to each common amino acid in the 
sequence. Specific uncommon amino acids may be included in the sequence; however, 
family equivalents only exist for the conmion amino acids. An amino acid family is 
based on a conservative substitution of amino acids sharing a similar chemical property. 
Each common amino acid in the query is converted to its family class members in a 
search. A match occurs on a query sequence if each amino acid is exactly matched or any 
of its family members are encountered. For example, the Hydrophobic- Aromatic family 
consists of the common amino acids F, W, and Y. If the amino acid F is specified within 
a sequence exact family search, it will match on amino acids F, W, or Y. 



FAMILY EQUIVALENCE TABLE 



Family Class Name 


Family Class Members 


Neutral- Weakly Hydrophobic 


Ala (A), Gly (G), Pro (P), Ser (S), Thr (T) 


Hydrophilic-Acid Amine 


Asn (N), Asp (D), Gbi (Q), Glu (E) 


Hydrophilic-B asic 


Arg(R), His (H), Lys (K) 


Hydrophobic 


He (I), Met (M), Leu (L), Val (V) 


Hydrophobic- Aromatic 


Phe(F), Trp (W),Tyr(Y) 


Crosslinking 


Cys ( C) 
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=> fil reg; d que 12 
; FILE 'REGISTRYcj ENTERED AT 08:39:59 ON 15 JAN 2003 
USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 
PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 
COPYRIGHT (C) 2003 American Chemical Society (ACS) 

Property values tagged with IC are from the ZIC/VINITI data file 
provided by InfoChem. 

STRUCTURE FILE UPDATES: 14 JAN 2003 HIGHEST RN 479024-64-1 
DICTIONARY FILE UPDATES: 14 JAN 2003 HIGHEST RN 479024-64-1 

TSCA INFORMATION NOW CURRENT THROUGH MAY 20, 2002 

Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 

Crossover limits have been increased. See HELP CROSSOVER for details. 

Experimental and calculated property data are now available. See HELP 
PROPERTIES for more information. See STNote 27, Searching Properties 
in the CAS Registry File, for complete details: 
http: //www. cas .org/ONLINE/STN/STNOTES/stnotes27 .pdf 



^L2 12 SEA FILE=REGISTRY A^ "CRI ' HYP ' NQKCFQHLDDCCS/SQSFP ; 

=>-d rn cn sgl kwic nte 12 1-12;- fil capl; s 12 ' , 

L2 ANSWER 1 OF 12 REGISTRY COPYRIGHT 2003 ACS - ^-^a^^/oK^ ________ 

RN 3-3:284 3-22-8 ^ REGISTRY - 11^ ^^f'siT^ ^ ~h tvuscfch ^''^^'^ ' 7Z?5;:i:;^5r^^ 

CN Peptide, (Cys-Arg-Ile-Xaa-Asn-Gln-Lys-Cys-Phe-Gln-His-Leu-Asp-Asp-Cys-Cys- 

^vc^ Ser-Xaa-Xaa-Cys-Asn-Xaa-Xaa-Asn-Xaa-Cys-Val) {9CI) (CA INDEX NAME) 

^ SQL 27 

SEQ 1 CRIXNQKCFQ HLDDCCSXXC NXXNXCV 



cH-ITS-AT: - 1-17^ 
NTE 



type location description 

uncommon Hyp-4 

uncommon Aaa-18 

uncommon Aaa-19 

uncommon Aaa-22 

uncommon Aaa-23 

uncommon Aaa-25 



L2 ANSWER 2 OF 12 REGISTRY COPYRIGHT 2003 ACS 
RN :.33I64"0-80-3 ^REGISTRY - 6a o^v"^*.^ ^3 

CN L-Alanine, L-cysteinyl-L-arginyl-L-isoleucyl- {4R) -4-hydroxy-L-prolyl-L- 

asparaginyl-L-glutaminyl-L-lysyl-L-cysteinyl-L-phenylalanyl-L-glutaminyl-L- 
histidyl-L-leucyl-L- . alpha . -aspartyl-L- . alpha . -aspartyl-L-cysteinyl-L- 
cysteinyl-L-seryl-L-arginyl-L-lysyl-L-cysteinyl-L-asparaginyl-L-arginyl-L- 
phenylalanyl-L-asparaginyl-L-lysyl-L-cysteinyl-, cyclic 
(1. fwdarw. 16) , ( 8 . f wdarw. 20 ) , ( 15 . fwdarw. 2 6) -tris (disulfide) {9CI) (CA 
INDEX NAME) 

SQL 27 

SEQ 1 CRIXNQKCFQ HLDDCCSRKC NRFNKCA 
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- HITS AT : 1-17 0 

NTE 



type 




location 


description 


bridge 


Cys-1 


- Cys-16 


disulfide bridge 


bridge 


Cys-8 


- Cys-20 


disulfide bridge 


bridge 


Cys-15 


- Cys-26 


disulfide bridge 


uncommon 


Hyp-4 







L2 ANSWER 3 OF 12 REGISTRY COPYRIGHT 2003 ACS 
RN 331640-76-7 3 REGISTRY /? ^3 

CN L-Valine, L-cysteinyl-L-arginyl-L-isoleucyl- {4R) -4-hydroxy-L-prolyl-L- 

asparaginyl-L-glutaminyl-L-lysyl-L-cysteinyl-L-phenylalanyl-L-glutaminyl-L 
histidyl-L-leucyl-L- . alpha . -aspartyl-L- . alpha . -aspartyl-L-cysteinyl-L- 
cysteinyl-L-seryl-L-arginyl-L-lysyl-L-cysteinyl-L-asparaginyl-L-arginyl-L- 
phenylalanyl-L-alanyl-L-lysyl-L-cysteinyl-, cyclic 

(1. fwdarw. 16) , ( 8 . f wdarw . 20 ) , (15 . fwdarw. 26) -tris (disulfide) (9CI) (CA 
INDEX NAME) 
SQL 27 

SEQ 1 CRIXNQKCFQ HLDDCCSRKC, NRFAKCV 



HITS" AT: 1-17} 

NTE " " 



type 




location 


description 


bridge 


Cys-1 


- Cys-16 


disulfide bridge 


bridge 


Cys-8 


- Cys-20 


disulfide bridge 


bridge 


Cys-15 


- Cys-26 


disulfide bridge 


uncommon 


Hyp-4 







L2 ANSWER 4 OF 12 REGISTRY COPYRIGHT 2003 ACS 
RN 331:640-75-6 - REGISTRY /ir yu^^^,^>r^ ^3 

CN L-Valine, L-cysteinyl-L-arginyl-L-isoleucyl- (4R) -4-hydroxy-L-prolyl-L- 

asparaginyl-L-glutaminyl-L-lysyl-L-cysteinyl-L-phenylalanyl-L-glutaminyl-L 
histidyl-L-leucyl-L- . alpha . -aspartyl-L- . alpha . -aspartyl-L-cysteinyl-L- 
cysteinyl-L-alanyl-L-arginyl-L-lysyl-L-cysteinyl-L-asparaginyl-L-arginyl-L 
phenylalanyl-L-asparaginyl-L-lysyl-L-cysteinyl-, cyclic 
(1. fwdarw. 16) , ( 8 . f wdarw . 20 ) , ( 15 . fwdarw . 2 6 ) -tris (disulfide ) (9CI) (CA 
INDEX NAME) 

SQL 27 

SEQ 1 CRIXNQKCFQ HLDDCCARKC NRFNKCV 



HITS AT: , 1-17 ^ 
NTE 



type 




location 


description 


bridge 


Cys-1 


- Cys-16 


disulfide bridge 


bridge 


Cys-8 


- Cys-20 


disulfide bridge 


bridge 


Cys-15 


- Cys-26 


disulfide bridge 


uncommon 


Hyp-4 







L2 ANSWER 5 OF 12 REGISTRY COPYRIGHT 2003 ACS 
RN 33164 0-74-5:^ REGISTRY OA yu^^-^^.e^<. 5^3 

CN L-Valine, L-cysteinyl-L-arginyl-L-isoleucyl- (4R) -4 -hydroxy-L-prolyl-L- 
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asparaginyl-L-glutaminyl-L-lysyl-L-cysteinyl-L-phenylalanyl-L-glutaminyl-L- 
histidyl-L-leucyl-L- . alpha . -aspartyl-L- . alpha . -aspartyl-L-cysteinyl-L- 
cysteinyl-L-seryl-L-arginyl-L-lysyl-L-cysteinyl-L-alanyl-L-arginyl-L- 
phenylalanyl-L-asparaginyl-L-lysyl-L-cysteinyl-, cyclic 
(1 . fwdarw. 16) , (8 . fwdarw.20) , (15 . fwdarw. 26) -tris (disulfide) (9CI) (CA 
INDEX NAME) 
SQL 27 

SEQ 1 CRIXNQKCFQ HLDDCCSRKC ARFNKCV 



HITS AT : - ^1-17- ^ 
NTE 



type 




location 


description 


bridge 


Cys-1 


- Cys-16 


disulfide bridge 


bridge 


Cys-8 


- Cys-20 


disulfide bridge 


bridge 


Cys-15 


- Cys-26 


disulfide bridge 


uncommon 


Hyp- 4 







L2 ANSWER 6 OF 12 REGISTRY COPYRIGHT 2003 ACS 
RN ^331-6-40-6:9-8^ REGISTRY ^t.^W'**<i^ ^3 

CN L-Valine, L-cysteinyl-L-arginyl-L-isoleucyl- (4R) -4-hydroxy-L-prolyl-L- 
asparaginyl-L-glutaminyl-L-lysyl-L-cysteinyl-L-tyrosyl-L-glutaminyl-L- 
histidyl-L-leucyl-L- . alpha . -aspartyl-L- . alpha . -aspartyl-L-cysteinyl-L- 
cysteinyl-L-seryl-L-arginyl-L-lysyl-L-cysteinyl-L-asparaginyl-L-arginyl-L- 
phenylalanyl-L-asparaginyl-L-lysyl-L-cysteinyl-, cyclic 
(l.fwdarw.l6) , ( 8 . fwdarw. 20 ) , ( 15 . fwdarw . 2 6 ) -tris (disulfide ) {9CI) (CA 
INDEX NAME) 

SQL 27 

SEQ 1 CRIXNQKCYQ HLDDCCSRKC NRFNKCV 



HITS -AT:" 1-17 ^ 
NTE 



type 




location — ■ 


description 


bridge 


Cys-1 


- Cys-16 


disulfide bridge 


bridge 


Cys-8 


- Cys-20 


disulfide bridge 


bridge 


Cys-15 


- Cys-26 


disulfide bridge 


uncommon 


Hyp- 4 







L2 ANSWER 7 OF 12 REGISTRY COPYRIGHT 2003 ACS 
JRN. 33 1640-66-5 REGISTRY (i.jq ^tc^^^^t^^ ^5 

CN L-Valine, L-cysteinyl-L-lysyl-L-isoleucyl- {4R) -4-hydroxy-L-prolyl-L- 

asparaginyl-L-glutaminyl-L-lysyl-L-cysteinyl-L-phenylalanyl-L-glutaminyl-L- 
histidyl-L-leucyl-L- . alpha . -aspartyl-L- . alpha . -aspartyl-L-cysteinyl-L- 
cysteinyl-L-seryl-L-arginyl-L-lysyl-L-cysteinyl-L-asparaginyl-L-arginyl-L- 
phenylalanyl-L-asparaginyl-L-lysyl-L-cysteinyl-, cyclic 
{1. fwdarw. 16) , ( 8 . fwdarw . 20 ) , (15 . fwdarw. 26) -tris (disulfide) (9CI) (CA 
INDEX NAME) 

SQL 27 

SEQ 1 CKIXNQKCFQ HLDDCCSRKC NRFNKCV 

^HTTS -AT r " l -l? 0 
NTE 



type location description 
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bridge 
bridge 
bridge 



Cys-1 
Cys-8 
Cys-15 
Hyp-4 



- Cys-16 

- Cys-20 

- Cys-26 



disulfide bridge 
disulfide bridge 
disulfide bridge 



uncommon 



L2 ANSWER 8 OF 12 REGISTRY COPYRIGHT 2003 ACS 
RN r:33i:6¥0--r:65^4 ' "REGISTRY a A A.cf^-^c^ ^ 

CN L-Valine, L-cysteinyl-L-arginyl-L-isoleucyl- ( 4R) -4-hydroxy-L-prolyl-L- 

asparaginyl-L-glutaminyl-L-lysyl-L-cysteinyl-L-phenylalanyl-L-glutaminyl-L- 
histidyl-L-leucyl-L- . alpha . -aspartyl-L- . alpha . -aspartyl-L-cysteinyl-L- 
cysteinyl-L-seryl-L-arginyl-L-lysyl-L-cysteinyl-L-asparaginyl-L-arginyl-L- 
phenylalanyl-L-asparaginyl-L-alanyl-L-cysteinyl-, cyclic 
(l.fwdarw.l6) , (8 . fwdarw. 20) , (15 . fwdarw. 26) -tris (disulfide) (9CI) (CA 
INDEX NAME) 

SQL 27 

SEQ 1 CRIXNQKCFQ HLDDCCSRKC NRFNACV 



:h:i-t:s:-.at::l :„ .1-17- 9 

NTE 



type 




location 


description 


bridge 


Cys-1 


- Cys-16 


disulfide bridge 


bridge 


Cys-8 


- Cys-20 


disulfide bridge 


bridge 


Cys-15 


- Cys-26 


disulfide bridge 


uncommon 


Hyp-4 







L2 ANSWER 9 OF 12 REGISTRY COPYRIGHT 2003 ACS 
RN -3'3T6-4'0-62-l 0 REGISTRY (^^ j'uf^^uc^ ^3 

CN L-Valine, L-cysteinyl-L-arginyl-L-isoleucyl- ( 4R) -4-hydroxy-L-prolyl-L- 

asparaginyl-L-glutaminyl-L-lysyl-L-cysteinyl-L-phenylalanyl-L-glutaminyl-L- 
histidyl-L-leucyl-L- . alpha . -aspartyl-L- . alpha . -aspartyl-L-cysteinyl-L- 
cysteinyl-L-seryl-L-arginyl-L-alanyl-L-cysteinyl-L-asparaginyl-L-arginyl-L- 
phenylalanyl-L-asparaginyl-L-lysyl-L-cysteinyl-, cyclic 
(1. fwdarw. 16) , ( 8 . fwdarw. 20) , ( 15 . fwdarw , 2 6 ) -tris (disulfide ) (9CI) (CA 
INDEX NAME) 

SQL 27 

SEQ 1 CRIXNQKCFQ HLDDCCSRAC NRFNKCV 



EITS 'm\~^-- ^-V'-Yl^^ 
NTE 



type 




location 


description 


bridge 


Cys-1 


- Cys-16 


disulfide bridge 


bridge 


Cys-8 


- Cys-20 


disulfide bridge 


bridge 


Cys-15 


- Cys-26 


disulfide bridge 


uncommon 


Hyp-4 







L2 ANSWER 10 OF 12 REGISTRY COPYRIGHT 2003 ACS 
RN 33164 0-:60-9:> REGISTRY d/? ^tz^^-^-j^ ^ Z 

CN L-Valine, L-cysteinyl-L-arginyl-L-isoleucyl- {4R) -4 -hydroxy-L-prolyl-L- 

asparaginyl-L-glutaminyl-L-lysyl-L-cysteinyl-L-phenylalanyl-L-glutaminyl-L- 
histidyi-L-leucyl-L- . alpha . -aspartyl-L- . alpha . -aspartyl-L-cysteinyl-L- 
cysteinyl-L-seryl-L-arginyl-L-lysyl-L-cysteinyl-L-asparaginyl-L-alanyl-L- 
phenylalanyl-L-asparaginyl-L-lysyl-L-cysteinyl-, cyclic 
(1. fwdarw. 16) , ( 8 . f wdarw . 20 ) , ( 15 . fwdarw. 26) -tris (disulfide) (9CI) (CA 
INDEX NAME) 
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SQL 27 

SEQ 1 CRIXNQKCFQ HLDDCCSRKC NAFNKCV 



NTE 



type 




location 


description 


bridge 


Cys-1 


- Cys-16 


disulfide bridge 


bridge 


Cys-8 


- Cys-20 


disulfide bridge 


bridge 


Cys-15 


- Cys-26 


disulfide bridge 


uncommon 


Hyp- 4 







L2 ANSWER 11 OF 12 REGISTRY COPYRIGHT 2003 ACS 
RN 3J3iM0-5:9-^.6. ^REGISTRY .i^^^e-v.^^ "^3 

CN L-Valine, L-cysteinyl-L-arginyl-L-isoleucyl- {4R) -4-hydroxy-L-prolyl-L- 

asparaginyl-L-glutaminyl-L-lysyl-L-cysteinyl-L-phenylalanyl-L-glutaminyl-L- 
histidyl-L-leucyl-L- . alpha . -aspartyl-L- . alpha . -aspartyl-L-cysteinyl-L- 
cysteinyl-L-seryl-L-alanyl-L-lysyl-L-cysteinyl-L-asparaginyl-L-arginyl-L- 
phenylalanyl-L-asparaginyl-L-lysyl-L-cysteinyl-, cyclic 
(1. fwdarw. 16) , ( 8 . f wdarw . 20 ) , ( 15 . fwdarw. 26) -tris (disulfide) (9CI) (CA 
INDEX NAME) 

SQL 27 

SEQ 1 CRIXNQKCFQ HLDDCCSAKC NRFNKCV 



hits:. AT.:: , ^ 1-17 ^ 
NTE 



type 




location 


description 


bridge 


Cys-1 


- Cys-16 


disulfide bridge 


bridge 


Cys-8 


- Cys-20 


disulfide bridge 


bridge 


Cys-15 


- Cys-26 


disulfide bridge 


uncommon 


Hyp- 4 







L2 ANSWER 12 OF 12 REGISTRY COPYRIGHT 2003 ACS 
RNL „; T9_.66g:5-7 9-5? REGISTRY f^/^ ^.^^^^^^n^ /-// 
CN . kappa. -Conotoxin P VIIA (9CI) (CA INDEX NAME) 
OTHER NAMES: 

CN L-Valine, L-cysteinyl-L-arginyl-L-isoleucyl- (4R) -4-hydroxy-L-prolyl-L- 

asparaginyl-L-glutaminyl-L-lysyl-L-cysteinyl-L-phenylalanyl-L-glutaminyl-L- 
histidyl-L-leucyl-L- . alpha . -aspartyl-L- . alpha . -aspartyl-L-cysteinyl-L- 
cysteinyl-L-seryl-L-arginyl-L-lysyl-L-cysteinyl-L-asparaginyl-L-arginyl-L- 
phenylalanyl-L-asparaginyl-L-lysyl-L-cysteinyl-, cyclic 
(1 . fwdarw. 16) , (8 . fwdarw. 20) , (15 . fwdarw. 26) -tris (disulfide) 

SQL 27 

SEQ 1 CRIXNQKCFQ HLDDCCSRKC NRFNKCV 



HXTS -AT-: 1-17 ^ 
NTE 



type 




location 


description 


bridge 


Cys-1 


- Cys-16 


disulfide bridge 


bridge 


Cys-8 


- Cys-20 


disulfide bridge 


bridge 


Cys-15 


- Cys-26 


disulfide bridge 


uncommon 


Hyp- 4 
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L3 ANSWER 1 OF 11 CAPLUS COPYRIGHT 2003 ACS 
ACCESSION NUMBER: 2002:420792 CAPLUS 

DOCUMENT NUMBER: 137:136264 

TITLE: Inhibition of single Shaker K channels by 

. kappa . -conotoxin-PVIIA 
AUTHOR(S): Naranjo, David 

CORPORATE SOURCE: Institute de Fisiologia Celular, Universidad Nacional 

Autonoma de Mexico, Circuito Exterior, Mexico, 04510, 
Mex . 

SOURCE: Biophysical Journal (2002), 82(6), 3003-3011 

CODEN: BIOJAU; ISSN: 0006-3495 
PUBLISHER: Biophysical Society 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB . kappa. -Conotoxin-PVIIA (. kappa . -PVIIA) is a 27-residue basic (+4) peptide 
from the venom of the predator snail Conus purpurascens . A single 
. kappa . -PVIIA mol . interrupts ion conduction by binding to the external 
mouth of Shaker K channels. The blockade of Shaker by . kappa . -PVIIA was 
studied at the single channel level in membrane patches from Xenopus 
oocytes. The amplitudes of blocked and closed events were 
undistinguishable, suggesting that the toxin interrupts ion conduction 
completely. Between -20 and 40 mV . kappa . -PVIIA increased the latency to 
the first opening by one order of magnitude in a concn . -independent 
fashion. Because . kappa . -PVIIA has higher affinity for the closed 
channels at high enough concn. to block >90% of the resting channels, the 
dissocn. rate could be estd. from the anal, of the first latency. At 0 
mV, the dissocn. rate was 20 s-1 and had an effective valence of 0.64. 
The apparent closing rate increased linearly with [. kappa . -PVI lA] 
indicating an assocn. rate of 56 .mu.M-1 s-1. The toxin did not modify 
the fraction of null traces. This result suggests that the structural 
rearrangements in the external mouth contributing to the slow inactivation 
preserve the main geometrical features of the toxin-receptor interaction. 
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IT 'vr96605-:79-5, . kappa . -Conotoxin-PVIIA 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

(inhibition of single Shaker K channels by . kappa . -conotoxin-PVIIA) 
REFERENCE COUNT: 



Page 7 



41 THERE ARE 41 CITED REFERENCES AVAILABLE FOr' THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L3 ANSWER 2 OF 11 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 
CORPORATE SOURCE 

SOURCE: 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



CAPLUS COPYRIGHT 2003 ACS 
2001:872474 CAPLUS 
136:258891 

Molecular simulation of the interaction of 
.kappa. -conotoxin-PVIIA with the Shaker potassium 
channel pore 
Moran, Oscar 

CNR, Istituto di Cibernetica e Biofisica, Genoa, 
16149, Italy 

European Biophysics Journal (2001), 30(7), 528-536 
CODEN: EBJ0E8; ISSN: 0175-7571 
Springer- Ver lag 
Journal 
English 

Mol. simulation techniques were applied to predict the interaction of the 
voltage-dependent Shaker potassium channel with the channel-blocking toxin 
.kappa. -conotoxin-PVIIA (PVIIA) . A structural three-dimensional model of 
the extracellular vestibule of the potassium channel was constructed based 
on structural homologies with the bacterial potassium channel Kcsa, whose 
structure has been solved by x-ray crystallog. The docking of the PVIIA 
mol. was obtained by a geometric recognition algorithm, yielding 100 
possible conformations. A series of residue-residue distance restraints, 
predicted from mutation-cycle expts., were used to select a small set of a 
plausible channel-toxin complex models among the resulting possible 
conformations. The four final conformations, with similar 

characteristics, can explain most of the single-point mutation expts. done 
with this system. The models of the Shaker-PVIIA interaction predict two 
clusters of amino acids, crit . for the binding of the toxin to the 
channel. The first cluster is the amino acids R2, 13, Q6 and K7 that form 
the plug of the toxin that interacts with the entrance to the selectivity 
filter of the channel. The second cluster of residues, R22, F23, N24 and 
K25, interacts with a channel region near to the external entrance of the 
pore vestibule. The consistency of the obtained models and the exptl. 
data indicate that the Shaker-PVIIA complex model is reasonable and can be 
used in further biol. studies such as the rational design of blocking 
agents of potassium channels and the mutagenesis of both toxins and 
potassium channels. 

r9:6"605-79-5^, . kappa . -Conot oxin-PVI lA 

RL: BSU (Biological study, unclassified); PRP (Properties); BIOL 
(Biological study) 

(complexes with potassium channel; mol. simulation of the interaction 
of .kappa. -conotoxin-PVIIA with the Shaker potassium channel pore) 

33 THERE ARE 33 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



IT 



REFERENCE COUNT: 



L3 ANSWER 3 OF 11 CAPLUS COPYRIGHT 2003 ACS 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



INVENTOR (S) : 



PATENT ASSIGNEE (S) 
SOURCE: 



2001:228916 CAPLUS 
134:275775 

. kappa. -Conotoxin PVIIA and analogs and derivatives 
for activating ATP-sensitive potassium channels, and 
therapeutic use 

Cornell-Bell, Ann H.; Pemberton, Karen E.; Temple, 
Davis L., Jr.; Layer, Richard T.; McCabe, R. Tyler; 
Jones, Robert R. 
Cognetix, Inc., USA 
PCT Int. Appl. , 46 pp. 
CODEN: PIXXD2 
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DOCUMENT TYPE: Patent 

LANGUAGE: English 

FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 



PATENT 


NO. 






DATE 






APPLICATION NO. 


DATE 








WO 2001021648 




20010329 




WC 


) 2000-US258 


27 


20000921 






W: 


AE, 


AG, 


AL, AM, 


AT, 


AU, 


AZ, 


BA, 


BB, 


BG, 


BR, 


BY, 


BZ, 


CA, 


CH, 


CN, 




CR, 


CU, 


CZ, DE, 


DK, 


DM, 


DZ, 


EE, 


ES, 


FI, 


GB, 


GD, 


GE, 


GH, 


GM, 


HR, 




HU, 


ID, 


IL, IN, 


IS, 


JP, 


KE, 


KG, 


KP, 


KR, 


KZ, 


LC, 


LK, 


LR, 


LS, 


LT, 




LU, 


LV, 


MA, MD, 


MG, 


MK, 


MN, 


MW, 


MX, 


MZ, 


NO, 


NZ, 


PL, 


PT, 


RO, 


RU, 




SD, 


SE, 


SG, SI, 


SK, 


SL, 


TJ, 


TM, 


TR, 


TT, 


TZ, 


UA, 


UG, 


UZ, 


VN, 


YU, 




ZA, 


ZW, 


AM, AZ, 


BY, 


KG, 


KZ, 


MD, 


RU, 


TJ, 


TM 












RW: 


: GH, 


GM, 


KE, LS, 


MW, 


MZ, 


SD, 


SL, 


SZ, 


TZ, 


UG, 


ZW, 


AT, 


BE, 


CH, 


CY, 




DE, 


DK, 


ES, FI, 


FR, 


GB, 


GR, 


IE, 


IT, 


LU, 


MC, 


NL, 


PT, 


SE, 


BF, 


BJ, 




CF, 


CG, 


CI, CM, 


GA, 


GN, 


GW, 


ML, 


MR, 


NE, 


SN, 


TD, 


TG 








EP 121{ 


3407 




Al 


20020703 




EP 2000-965219 


20000921 






R: 


AT, 


BE, 


CH, DE, 


DK, 


ES, 


FR, 


GB, 


GR, 


IT, 


LI, 


LU, 


NL, 


SE, 


MC, 


PT, 




IE, 


SI, 


LT, LV, 


FI, 


RO, 


MK, 


CY, 


AL 

















PRIORITY APPLN. INFO. 



US 1999-155135P P 19990922 
US 2000-219438P P 20000720 
WO 2000-US25827 W 20000921 
OTHER SOURCE(S): MARPAT 134:275775 ■ 

AB The invention relates to uses of . kappa . -conotoxin PVIIA, analogs and 

derivs. for activating ATP-sensitive potassium channels. The activation 

of ATP-sensitive potassium channels is useful for opening KATP channels 

which can be used to treat a wide range of disease and injury states, 

including cerebral and cardiac ischemia and asthma. 
IT 331640-59-6 331640-59-6DV derivs. 331640-60-93 

331640--6G-9D^ derivs. 331640-62-1 331640-62-lD ) 

, derivs. 331640-65-4 331640-65-4D, -derivs . 

331640-66-5 331640-66-5D; derivs. 331640-69-8 3 

331640-69-8D> derivs. 331640-74-5 331640-74-5D^ 

, derivs. 331640-75-6 331640-75-6D^, derivs. 

331640-76-7 331640-76-7D>, derivs. 331640-80-3 0 

331640-80-3D:, derivs. 332843-22-8 3 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); PRP (Properties); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(. kappa. -conotoxin PVIIA and analogs and derivs. for activating 
ATP-sensitive potassium channels, and therapeutic use) 
IT i9660S-79-5,>'i . kappa . -CONOTOXIN P VIIA 196605-79-50,1 
.kappa. -CONOTOXIN P VIIA, analogs and derivs. 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified) ; THU (Therapeutic use) ; BIOL (Biological study) ; USES 
(Uses) 

(. kappa. -conotoxin PVIIA and analogs and derivs. for activating 
ATP-sensitive potassium channels, and therapeutic use) 



REFERENCE COUNT: 



THERE ARE 2 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L3 ANSWER 4 OF 
ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 



CORPORATE SOURCE: 



11 CAPLUS COPYRIGHT 2003 ACS 
2000:579029 CAPLUS 
133:292139 

Single amino acid substitutions in , kappa . -Conotoxin 
PVIIA disrupt interaction with the Shaker K+ channel 
Jacobsen, Richard B.; Koch, E. Dietlind; 
Lange-Malecki, Bettina; Stocker, Martin; Verhey, 
Janko; Van Wagoner, Ryan M. ; Vyazovkina, Alexandra; 
Olivera, Baldomero M, ; Terlau, Heinrich 
Departments of Biology and Medicinal Chemistry, 
University of Utah, Salt Lake City, UT, 84112, USA 
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PUBLISHER: 

DOCUMENT TYPE 
LANGUAGE : 
AB 



SOURCE: Journal of Biological Chemistry (2000), 275(32), 

24639-24644 

CODEN: JBCHA3; ISSN: 0021-9258 

American Society for Biochemistry and Molecular 
Biology 
Journal 
English 

. kappa. -Conotoxin PVIIA (. kappa . -PVIIA) , a 27-amino acid peptide with 
three disulfide crosslinks, isolated from the venom of Conus purpurascens , 
is the first conopeptide shown to inhibit the Shaker K+ channel. 
Recently, two groups independently detd. the soln. structure for 
. kappa . -PVIIA using NMR; although the structures reported were similar, 
two mutually exclusive models for the interaction of the peptide with the 
Shaker channel were proposed. The authors carried out a 

structure/function anal, of . kappa . -PVIIA, with alanine substitutions for 
all amino acids postulated to be key residues by both groups. The 
authors' data are consistent with the crit . dyad model developed by Menez 
and co-workers for polypeptide antagonists of K+ channels. In the case of 
. kappa. -PVIIA, Lys7 and Phe9 are essential for activity as predicted by 
Savarin et al . these workers also correctly predicted an important role 
for Lys25. Thus, although . kappa . -conotoxin PVIIA has no obvious sequence 
homol. to polypeptide toxins from other venomous animals that interact 
with voltage-gated K+ channels, there may be convergent functional 
features in diverse K+ channel polypeptide antagonists. 
1966.05-79-5>, . kappa . -Conotoxin P VIIA 

RL: ADV (Adverse effect, including toxicity); PRP (Properties); BIOL 
(Biological study) 

(single amino acid substitutions in . kappa . -Conotoxin PVIIA disrupt 
interaction with the Shaker K+ channel) 

28 THERE ARE 28 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 



2000:191100 CAPLUS 
132:237373 

Preparation of cyclized conotoxin peptides 
Craik, David James; Daly, Norelle Lee; Nielsen, 



PATENT ASSIGNEE (S) : 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



University of Queensland, Australia 



PCT Int. Appl. 

CODEN: PIXXD2 

Patent 

English 

1 



43 pp. 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



WO 


2000015654 


Al 


20000323 




WO 1999-AU769 




19990914 








W: 


AE, 


AL, 


AM, 


AT, 


AU, 


AZ, 


BA, 


BB, 


BG, 


BR, 


BY, 


CA, 


CH, 


CN, 


CR, 


CU, 






CZ, 


DE, 


DK, 


DM, 


EE, 


ES, 


FI, 


GB, 


GD, 


GE, 


GH, 


GM, 


HR, 


HU, 


ID, 


IL, 






IN, 


IS, 


JP, 


KE, 


KG, 


KP, 


KR, 


KZ, 


LC, 


LK, 


LR, 


LS, 


LT, 


LU, 


LV, 


MD, 






MG, 


MK, 


MN, 


MW, 


MX, 


NO, 


NZ, 


PL, 


PT, 


RO, 


RU, 


SD, 


SE, 


SG, 


SI, 


SK, 






SL, 


TJ, 


TM, 


TR, 


TT, 


TZ, 


UA, 


UG, 
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PRIORITY APPLN. INFO.: AU 1998-5895 A 19980914 

WO 1999-AU769 W 19990914 

AB Cyclized conotoxin peptides were prepd. for the therapeutic treatment of 
maminals. Thus, cyclo [CKGKGAKCSRLMYDCCTGSCRSGKCTRNGLPG] , a cyclic analog 
of MVIIA having the linking moiety TRNGLPG, was prepd. by the solid-phase 
method . 

IT 19~6605-79-5DP, :). kappa. -Conotoxin P VIIA, cyclic analogs 

RL: SPN (Synthetic preparation) ; THU (Therapeutic use) ; BIOL (Biological 
study); PREP (Preparation); USES (Uses) 

(prepn. of cyclized conotoxin peptides) 
REFERENCE COUNT: 2 THERE ARE 2 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L3 ANSWER 6 OF 11 CAPLUS COPYRIGHT 2003 ACS 
ACCESSION NUMBER: 1999:477426 CAPLUS 

DOCUMENT NUMBER: 131:253554 

TITLE: A marine snail neurotoxin shares with scorpion toxins 

a convergent mechanism of blockade on the pore of 

voltage-gated K channels 
AUTHOR (S) : Garcia, Esperanza; Scanlon, Martin; Naranjo, David 

CORPORATE SOURCE: Centre de Investigaciones Biomedicas, Universidad de 

Colima, Colima, 28045, Mex. 
SOURCE: Journal of General Physiology (1999), 114(1), 141-157 

CODEN: JGPLAD; ISSN: 0022-1295 
PUBLISHER: Rockefeller University Press 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB . kappa . -Conotoxin-PVIIA (. kappa . -PVIIA) belongs to a family of peptides 

derived from a hunting marine snail that targets to a wide variety of ion 
channels and receptors. . kappa . -PVIIA is a small, structurally 
constrained, 27-residue peptide that inhibits voltage-gated K channels. 
Three disulfide bonds shape a characteristic four-loop folding. The 
spatial localization of pos. charged residues in kappa . -PVIIA exhibits 
strong structural mimicry to that of charybdotoxin, a scorpion toxin that 
occludes the pore of K channels. The authors studied the mechanism by 
which this peptide inhibits Shaker K channels expressed in Xenopus oocytes 
with the N-type inactivation removed. Chronically applied to whole 
oocytes or outside-out patches, . kappa . -PVIIA inhibition appears as a 
voltage-dependent relaxation in response to the depolarizing pulse used to 
activate the channels. At any applied voltage, the relaxation rate 
depended linearly on the toxin concn., indicating a bimol . stoichiometry . 
Time consts. and voltage dependence of the current relaxation produced by 
chronic applications agreed with that of rapid applications to open 
channels. Effective valence of the voltage dependence, z. delta., is 
.apprx.0.55 and resides primarily in the rate of dissocn. from the 
channel, while the assocn. rate is voltage independent with a magnitude of 
107-108 M-ls-1, consistent with diffusion-limited binding. Compatible 
with a purely competitive interaction for a site in the external 
vestibule, tetraethylammonium, a well-known K-pore blocker, reduced 
. kappa . -PVIIA' s assocn. rate only. Removal of internal K+ reduced, but 
did not eliminate, the effective valence of the toxin dissocn. rate to a 
value <0.3. This trans-pore effect suggests that: (a) as in the 
. alpha. -KTx, a pos. charged side chain, possibly a Lys, interacts 
electrostatically with ions residing inside the Shaker pore, and (b) a 
part of the toxin occupies an externally accessible K+ binding site, 
. decreasing the degree of pore occupancy by permeant ions. The authors 
conclude that, although evolutionarily distant to scorpion toxins, 
. kappa . -PVIIA shares with them a remarkably similar mechanism of 
inhibition of K channels. 

IT 196605-79-5, j. kappa . -Conotoxin-PVIIA 

RL: ADV (Adverse effect, including toxicity); BIOL (Biological study) 
(neurotoxin of marine snail shares with scorpion toxins a convergent 
mechanism of blockade on the pore of voltage-gated K (potassium) 
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IT 



CAPLUS COPYRIGHT 2003 ACS 
1999: 477425 CAPLUS 
131:253553 

The block of Shaker K-f channels by 
PVIIA is state dependent 
Terlau, Heinrich; Boccaccio, Anna; 
M. ; Conti, Franco 

Max-Planck-Institut fur Experimentelle Medizin, 
Gottingen, 37075, Germany 

Journal of General Physiology (1999), 114(1), 125 
CODEN: JGPLAD; ISSN: 0022-1295 
Rockefeller University Press 
Journal 
English 

. kappa . -Conotoxin PVIIA is the first conotoxin known to interact with 
voltage-gated potassium channels by inhibiting Shaker-mediated currents. 
The authors studied the mechanism of inhibition and concluded that PVIIA 
blocks the ion pore with a 1:1 stoichiometry and that binding to open or 
closed channels is very different. Open-channel properties are revealed 
by relaxations of partial block during step depolarizations, whereas 
double-pulse protocols characterize the slower reequilibration of 
closed-channel binding. In 2.5 mM-[K+]o, the IC50 rises from a tonic 
value of .apprx.50 to .apprx.200 nM during openings at 0 mV, and it 
increases e-fold for about every 40-mV increase in voltage. The change 
involves mainly the voltage dependence and a 20-fold increase at 0 mV of 
the rate of PVIIA dissocn., but also a fivefold increase of the assocn, 
rate. PVIIA binding to Shaker .DELTA. 6-4 6 channels lacking N-type 
inactivation or to wild phenotypes appears similar, but inactivation 
partially protects the latter from open-channel unblock. Raising [K+]o 
115 mM has little effect on open-channel binding, but increases almost 
10-fold the tonic IC50 of PVIIA due to a decrease by the same factor of 
the toxin rate of assocn. to closed channels. In analogy with 
charybdotoxin block, the authors attribute the acceleration of PVIIA 
dissocn. from open channels to the voltage-dependent occupancy by K+ 
of a site at the. outer end of the conducting pore. The authors also 
that the occupancy of this site by external cations antagonizes on binding 
to closed channels, whereas the apparent competition disappears in open 
channels if the competing cation can move along the pore. It is concluded 
that PVIIA can also be a valuable tool for probing the state of ion 
permeation inside the pore. 
Vl:96605=79-5> . kappa . -Conotoxin PVIIA 
RL: ADV (Adverse effect, including toxicity) ; BIOL (Biological study) 
(shaker K+ (potassium) channels block by . kappa .-conotoxin PVIIA is 
state dependent) 
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1998:276339 CAPLUS 
129:37385 

Three-dimensional structure of . kappa . -conotoxin 
PVIIA, a novel potassium channel-blocking toxin from 
cone snails 

Savarin, Philippe; Guenneugues, Marc; Gilquin, 

Bernard; Lamthanh, Hung; Gasparini, Sylvanie; 

Zinn- Justin, Sophie; Menez, Andre 

CE Saclay, Dep. Ing. Et. Proteines, CEA, 

Gif-sur-Yvette, 91191, Fr. 

Biochemistry (1998), 37(16), 5407-5416 
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CODEN: BICHAW; ISSN: 0006-2960 
PUBLISHER: American Chemical Society 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB . kappa . -Conotoxin PVIIA from the venom of Conus purpurascens is the first 
cone snail toxin that was described to block potassium channels. We 
synthesized chem. this toxin and showed that its disulfide bridge pattern 
is similar to those of .omega.- and . delta . -conotoxins . . kappa . -Conotoxin 
competes with radioactive . alpha . -dendrotoxin for binding to rat brain 
synaptosomes, confirming its capacity to bind to potassium channels; 
however, it behaves as a weak competitor. The three-dimensional structure 
of . kappa . -conotoxin PVIIA, as elucidated by NMR spectroscopy and mol. 
modeling, comprises two large parallel loops stabilized by a 
triple-stranded antiparallel .beta. -sheet and three disulfide bridges. The 
overal'l fold of . kappa . -conotoxin is similar to that of calcium 
channel-blocking . omega . -conotoxins but differs from those of potassium 
channel-blocking toxins from sea anemones, scorpions, and snakes. Local 
topogs. of . kappa . -conotoxin PVIIA that might account for its capacity to 
recognize Kvl-type potassium channels are discussed. 

IT vl9:6:605HT9-5P,:^ .kappa. -Conotoxin PVIIA 

RL: PRP (Properties); SPN (Synthetic preparation); PREP (Preparation) 
(three-dimensional structure of . kappa . -conotoxin PVIIA, novel 
potassium channel-blocking toxin from cone snails) 

L3 ANSWER 9 OF 11 CAPLUS COPYRIGHT 2003 ACS 
ACCESSION NUMBER: 1998:60152 CAPLUS 

DOCUMENT NUMBER: 128:137369 

TITLE: Solution structure and proposed binding mechanism of a 

novel potassium channel toxin . kappa . -conotoxin PVIIA 
AUTHOR (S) : Scanlonl, Martin J.; Naranjo, David; Thomas, Linda; 

Alewood, Paul P.; Lewis, Richard J.; Craik, David J. 
CORPORATE SOURCE: Centre for Drug Design, University of Queensland, St. 

Lucia, 4072, Australia 
SOURCE: Structure (London) (1997), 5(12), 1585-1597 

CODEN: STRUE6; ISSN: 0969-2126 
PUBLISHER: Current Biology Ltd. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The three-dimensional structure of PVIIA resembles the triple- stranded 
.beta, sheet /cystine-knot motif formed by a no. of toxic and inhibitory 
peptides. Subtle structural differences, predominantly in loops 2 and 4, 
are obsd. between PVIIA and other conotoxins with similar structural 
frameworks, however. Electrophysiol . binding data suggest that PVIIA 
blocks channel currents by binding in a voltage-sensitive manner to the 
external vestibule and occluding the pore. Comparison of the 
electrostatic surface of PVIIA with that of the well-characterized 
potassium channel blocker charybdotoxin suggests a likely binding 
orientation for PVIIA. Although the structure of PVIIA is considerably 
different to that of the . alpha. K scorpion toxins, it has a similar 
mechanism of channel blockade. On the basis of a comparison of the 
structures of PVIIA and charybdotoxin, we suggest that Lysl9 of PVIIA is 
the residue which is responsible for phys . occluding the pore of the 
potassium channel. 

IT 196605---79-5,3 . kappa . -Conotoxin PVIIA 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); PRP (Properties); BIOL (Biological study) 
(soln. structure and potassium channel blocking activity of 
. kappa . -conotoxin PVIIA) 
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DOCUMENT NUMBER: 128:111749 

TITLE: . kappa. -Conotoxin PVIIA is a peptide inhibiting the 
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Shaker K+ channel 

Shon, Ki-Joon; Stocker, Martin; Terlau, Heinrich; 
Stuhmer, Walter; Jacobsen, Richard; Walker, Craig; 
Grilley, Michelle; Watkins, Maren; Hillyard, David R. ; 
Gray, William R. ; Olivera, Baldomero M. 
Department of Physiology and Biophysics, Case Western 
Reserve University, Cleveland, OH, 44106, USA 
Journal of Biological Chemistry (1998), 273(1), 33-38 
CODEN: JBCHA3; ISSN: 0021-9258 

.American Society for Biochemistry and Molecular 
Biology 
Journal 
English 

. kappa. -Conotoxin PVIIA (. kappa . -PVIIA) , a 27-amino acid toxin from Conus 
purpurascens venom that inhibits the Shaker potassium channel, was chem. 
synthesized in a biol. active form. The disulfide connectivity of the 
peptide was detd. This is the first Conus peptide known to target K+ 
channels. Although the Shaker K+ channel is sensitive to . kappa . -PVIIA, 
the rat brain Kvl . 1 subtype is resistant. Chimeras between Shaker and the 
Kvl.l K+ channels were constructed and expressed in Xenopus oocytes. Only 
channels contg. the putative pore-forming region between the fifth and 
sixth transmembrane domains of Shaker retained toxin sensitivity, 
indicating that the toxin target site is in this region of the channel. 
Evidence is presented that .kappa. -PVIIA interacts with the external 
tetraethyl-ammonium binding site on the Shaker channel. Although both 
. kappa. -PVIIA and charybdotoxin inhibit the Shaker channel, they must 
interact differently. The F425G Shaker mutation increases charybdotoxin 
affinity by 3 orders of magnitude but abolishes . kappa . -PVIIA sensitivity-. 
The precursor sequence of . kappa . -PVIIA was deduced from a cDNA clone, 
revealing a prepropeptide comprising 72 amino acids. The N-terminal 
region of the . kappa . -PVIIA prepropeptide exhibits striking homol . to the 
.omega.-, .mu.O-, and . delta . -conotoxins . Thus, at least four Pharmacol, 
distinct superf amilies of Conus peptides belong to the same "O" 
super family, with the .omega.- and . kappa . -conotoxins forming one branch, 
and the .delta.- and ,mu . 0-conotoxins forming a second major branch. 
^^9:65.0:5-79-5^? . kappa. -Conotoxin PVIIA 

RL: PRP (Properties); PUR (Purification or recovery); PREP (Preparation) 
{. kappa . -Conotoxin PVIIA inhibition of Shaker K+ channel) 
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1997: 640695 CAPLUS 
127:274085 

Conotoxin peptide PVIIa 

Terlau, Heinrich; Shon, Ki-Joon; Grilley, Michelle M. 
Olivera, Baldomero M. 

University of Utah Research Foundation, USA 
PCT Int. Appl., 29 pp. 



CODEN: 
Patent 
English 
1 
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PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



19970925 



WO 1997-US3483 



19970314 



WO 9734925 Al 
W: AU, CA, JP 
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R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
IE, FI 

JP 2001500474 T2 20010116 JP 1997-533505 19970314 

PRIORITY APPLN. INFO.: US 1996-619936 A 19960318 

WO 1997-US3483 W 19970314 
AB A new peptide, . kappa . -conotoxin PVIIA, is disclosed. This peptide is 
found naturally in the cone snail Conus purpurascens and has the amino 
acid sequence Cys-Arg-Ile-Xaa-Asn-Gln-Lys-Cys-Phe-Gln-His-Leu-Asp-Asp-Cys- 
Cys-Ser-Arg-Lys-Cys-Asn-Arg-Phe-Asn-Lys-Cys-Val where Xaa represents 
4-trans-hydroxyproline, hydroxyproline or proline. This peptide together 
with a previously disclosed peptide, . delta . -conotoxin PVIA, act 
synergistically to rapidly immobilize fish which are injected with the two 
peptides. Injection of . kappa . -conotoxin PVIIA alone results in different 
symptoms with an injected fish becoming hyperactive and then contracting 
and suddenly extending all major fins. This fin-popping occurs repeatedly 
resulting in a series of jerky movements, but injection of only 
. kappa . -conotoxin PVIIA does not immobilize or kill the fish. 
IT VJl9j5€05:-f_79-5P,j . kappa . -Conotoxin P VI lA 

RL: ADV (Adverse effect, including toxicity); PRP (Properties); PUR 
(Purification or recovery); BIOL (Biological study); PREP (Preparation) 
(conotoxin peptide PVIIa) 
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